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Graphical Diagram To Be Displayed On A Computer
Device
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Move A Partition Separating The Segments Of The
Graphical Diagram Displayed On The Computer Device
To Change The Intensity Leveis Of The Displayed Image
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INTERFACE METHOD AND SYSTEM FOR
FINDING IMAGE INTENSITIES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s related to U.S. application Ser. No.
11/083,759 by Fabio Riccardi, entitled Interface Method and
System for Mapping Image Intensity and U.S. application
Ser. No. 11/084,592, entitled Interface Method and system
for Blending Regions in an Image also by Fabio Riccardi filed
on the same day herewith and both incorporated by reference
in the entirety herein.

BACKGROUND

Digital photography has grown in popularity due to a rapid
improvement 1n technology and affordability of equipment.
Sensors used to take digital images have improved resolution
thus allowing the capture of more details and nuances previ-
ously only available through traditional film cameras. The
storage devices for these digital images have also improved
and now can hold higher resolution 1mages in the smaller
spaces as required to {it 1n the digital cameras. Despite these
and other improvements, the high demand and availability of
digital photography equipment and storage devices have also
driven costs down. Consequently, higher end digital cameras
are available not only for professionals but also for many
non-proiessional consumer enthusiasts or “prosumers”.

Image processing software and equipment 1s an important
part of digital photography. Software allows the photographer
to visualize the 1images and perform various touch-up modi-
fications to improve their aesthetic and visual qualities.
Accordingly, the quality of the 1mage processing software
and equipment 1s as important as the quality of the digital
camera used 1n taking the pictures.

This software 1s typically loaded on a computer along with
the 1mages from the camera however 1t 1s also possible that
some of the 1image processing routines are built into the cam-
era or 1mage capture device itsell. The more sophisticated
image processing software also targets certain colorspaces
for one or more printer or output devices to accommodate for
the particular dyes, inks or toner intensities peculiar to the
printing equipment. Together, the image processing software
and equipment allow the photographer to accommodate for
less than perfect photographic conditions, aberrations that
may appear in the photographic subject matter or even
include special effects 1n the final 1mages.

Unfortunately, conventional image processing software 1s
complex and difficult to use. The digital photographer needs
a deep understanding of the mathematics and theory of color
to manipulate the images and their various qualities. For
example, histograms representing the frequency of colors
and/or grayscale intensities 1 an 1mage provide a statistical
view ol the image but do not give the photographer insight to
the 1mage0.

At best, the current image processing tools provide an
indirect approach to modifying digital images. They discon-
nect the photographer from enhancing the 1mages and leave
them 1nstead to manipulating complex mathematical formu-
las in hope of improving the image quality. Consequently, 1t 1s
quite difficult to develop an intuition for digital photography
with current image processing software and equipment.
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2
SUMMARY

One aspect of the mvention mcludes a computer 1mple-
mented method for finding 1mage intensities of an 1mage on a
computing device. Finding these image intensities icludes
displaying an image on a display device having a range of
intensities, identilying one or more regions of the image
according to the intensity values in each of the one or more
regions, categorizing each region as falling into one intensity
zone category from a set of intensity zone categories accord-
ing to the itensity value for each region and displaying the
image on the display device with the regions and correspond-
ing related intensity zone categories highlighted.

Other features and advantages of the invention will become
apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an 1image processing system that uses one or
more 1mage processing operations 1n accordance with imple-
mentations of the present invention for operating on zones of
intensities:

FIG. 2 1s a schematic diagram of a graphical diagram
interface designed 1n accordance with one implementation of
the present invention;

FIG. 3 depicts several different zone mapping operations
performed on a user interface designed 1n accordance with
implementations of the present invention;

FIG. 4 provides a set of operations for using a graphical
diagram to manipulate image intensities 1n accordance with
one implementation of the present invention;

FIG. 5 1s a schematic diagram of a zone finder interface
designed 1n accordance with another aspect of the present
imnvention;

FIG. 6 1s a flowchart diagram providing a set of operations
performed by the zone finder interface 1n accordance with one
implementation of the present invention;

FIG. 7A depicts a region blender interface designed in
accordance with one implementation of the present invention
along with an initial image;

FIG. 7B illustrates a schematic of a region blender inter-
face and parameters that govern its operation in accordance
with one implementation of the present invention;

FIG. 81s a flowchart diagram of the operations for using the
region blender mterface on an image having a range of inten-
sities; and

FIG. 9 depicts components of a system implementing one
or more user interface components for analysis and modifi-
cation of 1mages in accordance with one implementation of
the present invention.

Like reference numbers and designations in the various
drawings indicate like elements.

DETAILED DESCRIPTION

Aspects of the present invention include an interface for
finding intensity levels 1n an 1image. The image intensities of
an 1mage are identified and grouped into regions. These
regions are then displayed on a computing device. Clearly
locating the different intensity zones in an image facilitates
better image composition and modification.

While there are many different advantages not all of which
are specifically identified herein, aspects of the present inven-
tion may include one or more of the following advantages.
Identifying intensity zones allows a photographer to readily
identify areas likely to draw attention or blend into a back-
ground. The graphical representation of these intensity zones
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provides a relative measure of the dynamic range 1n an image
and degree of contrast available. These are important intuitive
cues when composing high quality images for aesthetic
appeal and impact.

Aspects of the present invention are also advantageous for
working with other interface tools and 1image processing.
Knowing the intensity zones 1n an image allows one to change
potential distribution of intensity values and quickly see the
results. Unlike film processing techniques involving develop-
ment and enlarging, the results are immediate and can readily
be redone.

FIG. 1 depicts an 1mage processing system, hereinafter
system 100, that uses one or more 1mage processing opera-
tions and 1nterfaces 1n accordance with implementations of
the present invention. System 100 includes camera 102, pho-
tographic subject matter 104 and computer 112. In one imple-
mentation, 1mage processing operations and interfaces can be
implemented directly on camera 102 by way of a camera
display screen 108 and menu/cursor control 110 as 1llustrated.
Internally, camera 102 needs to have suflicient processing and
storage capabilities to efficiently execute and provide image
processing operations designed in accordance with the
present invention. If this 1s not possible or desirable, an alter-
native solution instead transiers raw or processed digital
image data to computer 112 for further processing and modi-
fication. Computer 112 can use traditional keyboard, mouse
and other computer interface devices to operate the 1image
processing software.

FIG. 2 1s a schematic diagram of a graphical diagram
interface designed 1n accordance with one implementation of
the present invention for mapping zones of intensities. As
illustrated 1n this example, interface 200 includes an 1nitial
image 202, a graphical diagram interface 204 with segments
and a modified image 206. Within initial image 202 are sev-
cral 1ntensity zones representing different portions of an
image and 1identified as intensity zone 208, intensity zone 210
and 1ntensity zone 212. These intensity zones associated with
initial image 202 are mitially marked with intensity levels
“I17, “II”” and “V”" indicating the respective intensity levels of
luminance or chrominance pixels 1n these areas of the image.
In one implementation, the intensity zones generally range
from a lowest intensity of light (1 e., the darkest 1image por-
tion) 1n intensity zone “0” to a higher intensity of light (1.e.,
the lightest image portion) in intensity zone “X”. Fach adja-
cent intensity zone represents a doubling of the light intensity
on the image however alternate implementations might con-
struct adjacent intensity zones using different relationships
and associations. Further, eleven intensity zones ranging
from intensity zone “0” to intensity zone “X” are suilicient for
most 1mages however greater or fewer mtensity zones could
also be used depending on the particular implementation and
application. For example, a low-contrast 1mage may only
need several intensity zones while higher-contrast 1images
may use a wider range and number of intensity zones.

To improve the aesthetic qualities of 1nitial 1image 202,
implementations of the present invention provides graphical
diagram interface 204 to manipulate the intensity zones of the
initial 1image 202. This interface 1s referred to as a zone
mapper mterface as it allows greater or fewer, intensity levels
to be mapped 1nto or out of mitial image 202. In many cases,
it may be desirable to slightly increase the light intensity 1n
one region of the image while decreasing the light intensity 1n
another region of the image. For example, it may be desirable
to increase the intensity of an important shadow area 1n inten-
sity zone 212 within 1nitial image 202 from intensity zone 11
up to intensity zone I1I. Sumilarly, one can subdue an element
in 1mitial image 202 by reducing the intensity of intensity zone
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212 from intensity zone V down to intensity zone IV as
illustrated 1n FIG. 2 by way of graphical diagram interface
204. In both cases, graphical diagram interface 204 1s a user
interface that allows a user to explore the effects of manipu-
lating intensity levels of an image by intensity zones. Further
details on the operation of graphical diagram 1nterface 204 for
mapping itensity zones in accordance with implementations
of the present invention are provided later herein.

FIG. 3 depicts several different zone mapping operations
performed on a user interface designed 1n accordance with
implementations of the present invention. In this example, the
graphical diagram paradigm of the present invention appears
as an 1niftial stacked bar chart 302 having N rectangular seg-
ments ranging from 310, 312, 314, 316, 318 and up to 320,
322 and 324. Each rectangular segment 1s bounded by one or
two different movable partitions that can be locked or
unlocked to either restrict or accommodate changing the area
of each rectangular segment. Changing the area of each seg-
ment alters the intensity values in regions of an initial image
by mapping the initial intensities to different intensity values.

It should be understood that the stacked bar chart 1s but one
graphical diagram paradigm and 1t 1s contemplated that many
other graphical diagrams could also be adopted to work 1n
conjunction with implementations of the present invention.
For example, a circle rather than a stacked bar chart could also
be used to represent a range of intensity levels with the dii-
terent sectors of the circle corresponding to different intensity
zones. Changing the arc of a sector 1n the circle either expands
or compresses the range of intensity values to be mapped to
the particular intensity zone and thereby alters the intensity
levels 1n one or more regions of an 1mage.

Referring once again to FIG. 3, initial stacked bar chart 302
provides an 1nitial representation of intensity values 1n an
initial image without any modifications. Modified stacked bar
chart 304 illustrates that a first lock 323 has been placed on a
partition adjacent to rectangular segment 328 and another
second lock 325 adjacent to rectangular segment 334.
Accordingly, expanding rectangular segment 314 (intensity
zone I1I) 1n 1mitial stacked bar chart 302 results in rectangular
segment 330 (intensity zone I111) having a higher upper range
of intensity values and increased corresponding intensity val-
ues for regions of the image 1n intensity zone III. First lock
323 keeps the partition on one side of rectangular segment
328 fixed while allowing the rest of rectangular segment 328
to expand 1n a proportional or predetermined manner. Simi-
larly, second lock 325 keeps the right side of rectangular
segment 318 fixed as rectangular segment 314 1s expanded;
this results 1n compressing rectangular segment 316 and rect-
angular segment 318 into modified rectangular segment 332
and rectangular segment 334 respectively. These compressed
segments reduce the range of intensities allotted for intensity
zones IV and V 1n the image.

Modified stacked bar chart 306 illustrates yet another pos-
sible method of manipulating intensity zones in accordance
with 1mplementations of the present nvention. In this
example, a third lock 337 1s applied adjacent to rectangular
segment 338 and an additional rectangular segment 348 (1n-
tensity zone VII) 1s moved towards third lock 337. This causes
cach of rectangular segments 346, 344, 342, 340 and 338 to
become compressed proportionally or a predetermined
amount yet rectangular segment 336 does not change in char-
acteristic. The effect of this latter operation moves the inten-
sity down to a lower level over several intensity zones (1.e.,
intensity zones VII, VI, V, 1V, 11l and II) 1n the image.

In the last of the illustrated examples, another modified
stacked bar chart 308 illustrates changing the intensity zones
individually 1n several different ways. Without any locks 1n
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place, rectangular segment 350, rectangular segment 356 and
rectangular segment 360 are expanded while rectangular seg-
ment 352, rectangular segment 354, rectangular segment 358
and rectangular segment 362 are compressed. This type of
operation changes the intensity levels 1n several zones as well
as range of intensities available 1n the different zones as they
are displayed 1n the resulting image. It 1s contemplated that
many other different types of intensity zone mapping opera-
tions are possible using the graphical diagram and user inter-
face designed in accordance with the present invention.
Accordingly, the above 1llustrations for using the graphical
diagram and interface for manipulating image intensities are
only examples and should not be construed as presenting any
limitations on the use and/or construction of a user interface
in accordance with the present invention.

FIG. 4 provides a set of operations for using a graphical
diagram to manipulate 1image intensities 1n accordance with
one implementation of the present invention. Imtially, the
interface displays an image having a range of intensities on a
display device (402). Typically, the image 1s processed on
some type ol computing device such as a camera, a personal
computer, a wireless phone, a terrestrial phone or even a
television or set-top box. Image intensities can be associated
with luminance values from black and white 1mages or a
combination of luminance and chrominance values 1n a color
images. Implementations of the present invention can indi-
vidually modily image intensities in luminance, chromi-
nance, red, green, blue or any other components or 1n any
other colorspaces. Alternatively, one or more color compo-
nents can also be modified together 1n various combinations
rather than individually as dictated by the particular imple-
mentation and user operating the user interface of the present
invention. The display device used to display the image
includes a cathode-ray tube (CRT), a plasma screen display, a
display projector, a liquid crystal display (LCD), a wireless
phone display or the display from a camera device.

Next, implementations of the present invention subdivide
the range of intensities from the image 1nto a set of intensity
zones (404). In one implementation, the intensities of lumi-
nance in a black and white 1image may range from O to 255
with a O mtensity level corresponding to black and 255 cor-
responding to white. Depending on the complexity of the
image, there may be several or many different intensity zones
in the image. For example, an average black and white scenic
image may have essentially 4-5 different intensity zones asso-
ciated with intensity values in the range of O to 255.

The subdivisions used to represent the range of intensities
also depend on the granulanty desired when displaying the
image. The numbers of divisions selected for the range of
intensities can be selected 1n order to directly or indirectly
enhance a certain level of detail in the image. Accordingly, the
number of divisions selected 1s then used to divide the range
of intensities 1nto a set of intensity zones for the image.

To manipulate the intensities, implementations of the
present mvention associate each intensity zone with a seg-
ment of a graphical diagram to be displayed on a computer
device (406). For example, mtensity zones 11, III, IV, V are
assigned to different rectangular segments of a stacked bar
diagram designed 1n accordance with implementations of the
present invention. Alternatively, the intensity levels could be
assigned to different sectors ol a pie diagram. Instead of
altering the rectangular segments, the intensity levels could
be modified by changing the degrees of the angle 1n each
sector of the pie graphical diagram.

In either the stacked bar or pie graphical diagram, moving,
a partition that separates the segments of the graphical dia-
gram displayed on the computer device changes the intensity
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levels of the displayed image (408). In the case of the stacked
bar graphical diagram, changing the partition location neces-
sarily alters one or more rectangular portions of the stacked
bar graphical diagram. This 1n turn also changes the intensity
of certain corresponding regions in the image being displayed
in the display device. Similarly, changing the sector angle 1n
a pie graphical diagram also changes the intensity of one or
more regions 1n the image being displayed.

In one aspect of the present invention, moving the partition
increases the area of the affected segment to include an addi-
tional number of intensity levels. Increasing or expanding the
intensity levels 1n this manner maps an additional number of
intensity levels into the corresponding region of the image.
For example, this expansion operation could be used to
increase the intensity levels for certain intensity zones in the
image as well as provide a wider dynamic range of luminance
or chrominance components.

Alternatively, moving the partition may decrease the area
of the affected segment 1n the user interface to include a fewer
number of itensity levels. Accordingly, decreasing or com-
pressing the intensity levels i this manner reduces the num-
ber of available intensity levels in the corresponding region or
regions of the image. Unlike the expansion operation
described previously, this compression operation would
result in reducing the dynamic range of the atfected region
and, potentially, decreasing the intensity levels 1n the region
Or regions.

FIG. 5 1s a schematic diagram of a zone finder interface
designed 1n accordance with another aspect of the present
invention. The zone finder interface analyzes an 1image to be
displayed and creates various intensity zones based upon the
intensity levels detected 1n the various regions of the image.
The example 1llustrated 1n FIG. 5 includes an 1nitial image
502, a zoned 1image 504 and a modified zoned 1mage 506.
Initial 1mage 502 represents an arbitrary image having vari-
ous zones of intensity that naturally occur 1in the image but are
not explicitly identified. In this example, the different zones
of mtensity include intensity zones 508, 510, 512, 514 and
516. Initial 1image 3502 could be a natural scenic photo, a
family portrait, a single portrait, a sports photograph or any
other subject matter. The “dotted line” 1n FIG. 5 indicates the
intensity zones in the image for discussion purposes but 1s not
part of the actual picture.

The zone finder interface portion of the present invention
processes 1nitial image 502 and displays zoned image 504 on
a display device for further analysis, investigation and pro-
cessing. In this example, zoned 1image 504 highlights inten-
sity zones in the image as indicated schematically by the
border surrounding the dotted lines. Additionally, zoned
image 504 clearly labels these zones with different intensity
zone classifications. Even when used alone, the intensity
information 1s useful and important for composition and other
design purposes. By knowing intensity values for regions of
an 1mage, one can more objectively determine those areas of
the 1mage likely to standout, blend 1n or have other aesthetic
impact.

Further, the zone finder interface can be used in conjunc-
tion with other image processing and analysis tools. For
example, the zone finder interface can provide information
usetiul with the previously described zone mapper interface of
the present invention as i1t provides immediate feedback on
the mapping of intensity values 1n one or more regions. For
example, FIG. 5 1llustrates application of the zone mapper
interface to zoned 1mage 3504 resulting 1n modified zoned
image 506. In thus example, similarly numbered zones 1n
zoned 1mage 504 remain in the same 1ntensity zone classifi-
cation as 1 modified zone image 506. However, the zone
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mapper interface of the present invention has been used to
move region 524 1n zoned 1mage 504 from intensity zone IV

to mtensity zone VII 1n region 3528 of modified zone image
506.

Referring to FIG. 6, a flowchart diagram provides a set of 5

operations performed by the zone finder interface in accor-
dance with one implementation of the present invention. As
an 1nitial operation, the zone finder interface receives and
displays an 1mage having a range of intensities on a display
for a computing device (602). As previously described with
respect to the zone mapper, the 1mage 1s processed on some
type of computing device such as a camera, a personal com-
puter, a wireless phone, a terrestrial phone or even a television
or set-top box. Image 1ntensities can be associated with lumi-
nance values from black and white 1images or a combination
of luminance and chrominance values in a color 1mages.
Implementations of the present mvention can individually
identily 1image intensities in luminance, chrominance, red,
green, blue or any other components or 1n any other color-
spaces. Alternatively, one or more color components can also
be 1dentified by the zone finder together 1n various combina-
tions rather than individually as dictated by the particular
implementation and user operating the user interface of the
present mvention. The display device used to display the
image 1ncludes a cathode-ray tube (CRT), a plasma screen
display, a display projector, a liquid crystal display (LCD), a
wireless phone display or the display from a camera device.

Next, the zone finder interface of the present invention
identifies one or more regions of the image according to the
intensity values in each of the one or more regions (604). In
one implementation, the zone finder moves a scan area over
the 1mage to identily clusters of intensity values. For
example, the scan area can be set to a larger or smaller diam-
cter depending on the desired granularity of clusters to be
identified. Next, a step function 1s applied to the intensity
values within the clusters to transform the intensity values to
one of the zone intensity categories to be displayed by the
zone finder. In one implementation, this 1s followed by asso-
ciating an intensity zone with the region based on a statistical
operation using the cluster of intensity values. For example,
the statistical operation or operations used to 1dentify the zone
intensity category for the region may include an average
intensity value, a mean intensity value and an intensity value
within a predetermined number of standard deviations. Edge
detection, geometric pattern matching operations can also be
applied to better 1dentily regions.

The zone finder then categorizes each region as falling into
one intensity zone from a set of itensity zones according to
the mtensity value for each region (606). In this implementa-
tion, the itensity zone selected for the region starts by 1den-
tifying a predominant intensity value from the region. For
example, the predominant intensity value may be a value that
occurs 1n more than 50% of a given region. This predominant
intensity value 1s compared with the intensity of one or more
of the zone intensity categories to determine the closest
match. Based on the comparison of intensity values, the
region 1s assigned a particular zone intensity. The zone finder
than displays the image on the display device with the regions
and corresponding related mtensity zones highlighted (608).

Implementations of the present invention further include a
region blender interface for modifying images. In FIG. 7A a
region blender interface 702 designed in accordance with one
implementation of the present mvention 1s displayed along
with an initial image 704 having several regions 718, 720,
722, 724 and 726. In operation, region blender 702 1s either
placed over or around an area of a digital image 1n order to
receive an image processing effect. An mner geometric shape
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728 of region blender iterface 702 applies a uniform or
consistent degree of the image processing effect to the region
that 1t covers. For example, placing inner geometric shape
728 over one or more regions 718, 720, 722, 724, 726 or any
other area of mitial image 704 causes the entire area under-
lying mnner geometric shape 728 to become modified accord-
ing to the particular image processing eifect. However, the
area outside of inner geometric shape 728 but within an outer
geometric shape 730 receives a lesser degree of the image
processing elflect thus causing the modified region to blend
more naturally into the surrounding area outside of region
blender interface 702.

FIG. 7B illustrates a schematic of a region blender 702 and
parameters that govern 1ts operation in accordance with one
implementation of the present invention. On the mner geo-
metric shape 728 the image processing etlect 1s applied along
a radius R continuously or at the same degree or level. The
longer the radius R then the greater the area of the image to
receive the image processing effect. However, the image pro-
cessing elfect 1s not applied umiformly over the radius “r” and
instead changes according to a monotonic schedule. For
example, a function performing an 1image processing elfect
may be applied 1n diminishing amounts going from outside
the inner geometric shape 728 to the inside of the outer
geometric shape. It should also be noted the shape and size of
region blender 702 can be arbitrary in shape and size and
generally created to modily a region or some other particular
shape 1n the 1mage.

Referring to FIG. 8, the operations for using the region
blender interface generally starts with covering a region of an
image having a range of intensities with an mner geometric
shape to recerve a continuous 1mage processing effect (802).
The particular region of the 1mage may have one or several
different intensity zones and 1s not limited to only one inten-
sity zone. The inner geometric shape can be a free-form shape
or more traditional geometric shapes including circles, a rect-
angles, ellipses and triangles. As previously described, the
region blender interface and image 1s processed on some type
of computing device such as a camera, a personal computer,
a wireless phone, a terrestrial phone or even a television or
set-top box. Image intensities can be associated with lumi-
nance values from black and white images or a combination
of luminance and chrominance values i a color images.
Implementations of the present mvention can individually
modily 1image intensities in luminance, chrominance, red,
green, blue or any other components or 1n any other color-
spaces. Alternatively, one or more color components can also
be modified by the region blender together in various combi-
nations rather than individually as dictated by the particular
implementation and user operating the user interface of the
present invention. The display device used to display the
image ncludes a cathode-ray tube (CRT), a plasma screen
display, a display projector, a liquid crystal display (LCD), a
wireless phone display or the display from a camera device.

Next, the region blender interface surrounds the 1nner geo-
metric shape with an outer geometric shape to indicate a
gradient region to recerve a diminishing amount of the 1mage
processing elfect (804). The outer geometric shape typically
corresponds to the inner geometric shape but 1s larger 1n size.
A larger outer geometric shape compared to the mner geo-
metric shape allows a more gradual decrease of the image
processing effect. Conversely, the smaller the outer geometric
shape compared to the inner geometric shape then the faster
the decrease of the 1image processing etlect. In general, the
outer geometric shape can also be a free form shape or more
traditional geometric shapes including circles, a rectangles,
cllipses and triangles.
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Once the region blender interface 1s positioned, 1t applies
the continuous 1image processing eifect to the region of image
within mner geometric shape (806). The 1image processing
operation may be one of many different image operations
including increasing an intensity level, decreasing an inten-
sity level, sharpening, blurring or any other effect. However,
outside the inner geometric shape the continuous 1image pro-
cessing ellect 1s gradually reduced to the area outside 1inner
geometric shape and within surrounding outer geometric
shape (808). The region blender interface operates by blend-
ing the area not receiving the image processing into the area
of the region recerving the image processing. This makes the
transition between areas of the region blender and the remain-
der of the image more natural and convincing. Of course, the
distance between the inner and outer geometric shape can be
increased or decreased depending whether one wants to
gradually blend the region or rapidly blend the region. Either
way, a gradient region between the inner and outer geometric
receives different amounts of 1image processing according to
a monotonic progression.

FI1G. 9 depicts components of a system implementing one
or more user interface components for analysis and modifi-
cation of 1images in accordance with one implementation of
the present invention. As 1llustrated 1n this example, 1image
processing system 900 includes a processor 902, a network
connection 904, a camera/image capture interface 910, local
storage 908, a display device and memory 906. Alternate
implementations of the present invention may include fewer
or greater number of components than that depicted in the
illustration of FI1G. 9. For example, a camera or image capture
device may be part of system 900 and therefore processing 1s
done directly on a camera having system 900. Alternatively,
images taken with a camera or 1mage camera device can be
downloaded to system 900 through camera or image capture
interface 910 and not be 1ntegral to system 900.

Processor 902 can be one or more general purpose proces-
sors arranged to process mstructions in parallel or 1n a cluster
arrangement. Alternatively, processor 902 can also include a
set of special purpose embedded processors designed to work
together on specific processing tasks associated with image
analysis and modification as needed by implementations of
the present invention. Network connection 904 provides con-
nectivity to an intranet, the Internet, other network attached
image capture sources. This network connection 904 can also
be used to download updates to applications or firmware
within 1image processing system 900.

Local storage 908 1s a dataset storage area for storing image
data and processing parameters in accordance with imple-
mentations of the present invention. In this example, local
storage 908 includes raw 1mage data 922, processed image
data 924, image processing parameters 926, individual pret-
erences 928 and zone templates 930. Raw 1mage data 922 1s
produced when a camera or 1image capture device initially
senses an 1mage. While this raw 1mage data 922 may have
additional storage requirements, 1t 1s useful as it allows more
flexibility 1n processing later on. Processed image data 924 1s
the data produced once raw 1mage data 922 has been con-
verted 1nto another format or processed using image process-
ing effects implemented in accordance with the present
invention. For example, processed image data 924 may have
smaller storage requirements and/or eliminate portions of the
data set not necessary for subsequent viewing or processing.
Image processing parameters 926 and individual preferences
928 hold any and all parameters used in customizing the
image processing interfaces of the present invention and their
particular operation. These preferences 1n individual prefer-
ences 928 can be changed quickly to accommodate multiple
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people using image processing system 900 without requiring
reprogramming or retraining. Finally, 1n this example a num-
ber of zone templates 930 are available to assist 1n processing
common 1ntensity levels found in certain types ol 1mages
using implementations of the present invention. For example,
a set of default or customized zone templates 930 can be
created to address scenic 1images, portrait images, high con-
trast or low contrast images, images taken under bright light
conditions, images taken under low light conditions or other
particular environmental/situational lighting conditions that
occur 1n photography.

A number of example components used 1 conjunction
with 1mage processing system 900 and an interface designed
in accordance with the present ivention are illustrated 1n
memory 906. These interface components include: a zone
finder component 914, a zone mapper component 916, a
region blender component 918 and a runtime component for
managing resources on the system as one or more of these
interfaces are being utilized. As previously described, each of
these different interface components can be used alone or in
conjunction with each other for increased ease of use and to
obtain more aesthetic results 1n digital images.

Various aspects of present invention can be implemented 1n
digital electronic circuitry, or 1n computer hardware, firm-
ware, software, or in combinations of them. Apparatus of the
invention can be implemented 1n a computer program product
tangibly embodied in a machine-readable storage device for
execution by a programmable processor; and method steps of
the invention can be performed by a programmable processor
executing a program of instructions to perform functions of
the invention by operating on input data and generating out-
put. The invention can be implemented advantageously in one
or more computer programs that are executable on a program-
mable system including at least one programmable processor
coupled to recetve data and 1nstructions from, and to transmit
data and 1nstructions to, a data storage system, at least one
input device, and at least one output device.

Each computer program can be implemented in a high-
level procedural or object-oriented programming language,
or 1n assembly or machine language 11 desired; and 1n any
case, the language can be a compiled or interpreted language.
Suitable processors include, by way of example, both general
and special purpose microprocessors. Generally, a processor
will recerve 1nstructions and data from a read-only memory
and/or a random access memory. Generally, a computer will
include one or more mass storage devices for storing data
files; such devices include magnetic disks, such as internal
hard disks and removable disks; magneto-optical disks; and
optical disks. Storage devices suitable for tangibly embody-
ing computer program instructions and data include all forms
of non-volatile memory, including by way of example semi-
conductor memory devices, such as EPROM, EEPROM, and
flash memory devices; magnetic disks such as internal hard
disks and removable disks; magneto-optical disks; and CD-
ROM disks. Any of the foregoing can be supplemented by, or
incorporated 1, ASICs (application-specific integrated cir-
cuits).

Accordingly, the mvention 1s not limited to the above-
described implementations, but instead 1s defined by the
appended claims 1n light of their full scope of equivalents.

What 1s claimed 1s:
1. A computer implemented method of finding 1mage
intensities 1n an 1mage, comprising:
displaying an image on a display device having a range of
intensities:
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identifying one or more regions of the according to the
intensity values in each of the one or more regions,
wherein the identifying further includes,
determining a scan area to locate the one or more regions
of the image,

moving the scan area over the image to 1dentily clusters
of intensity values,

applying a step function to the clusters of intensity val-
ues to transtorm the intensity values to one of the zone
intensity categories to be displayed, and

associating an intensity value with the region based on a
statistical operation using the cluster of intensity val-
ues;

categorizing each region as falling into one intensity zone
category from a set of intensity zone categories accord-
ing to the intensity value for each region; and

displaying the image on the display device with the regions
and corresponding related intensity zone categories
highlighted.

2. The method of claim 1 wherein the computer 1mple-
mented method 1s performed on a computing device 1s
selected from a set of computing devices including: a camera,
a personal computer, a wireless phone, a terrestrial phone, a
television and a set-top box.

3. The method of claim 1 wherein the range of intensities
corresponds to one or more luminance values in the 1image.

4. The method of claim 1 wherein the range of intensities
corresponds to one or more chrominance values 1n the 1image.

5. The method of claim 1 wherein the display device 1s
selected from a set of display devices including: a cathode-ray
tube (CRT), a plasma screen display, a display projector, a
liquad crystal display (LLCD), a wireless phone display and a
camera display.

6. The method of claim 1 wherein creating the region
turther comprises:

performing edge detection to 1dentity shapes in the image;
and

locating substantially closed shapes and regular geometric
shapes as a result of performing the edge detection.

7. The method of claim 1 wherein the statistical operation
1s selected from a set of statistical operations including: an
average 1ntensity value, a mean intensity value and an inten-
sity value within a predetermined number of standard devia-
tions.

8. The method of claim 1 wherein categorizing each region
turther comprises:

identifying a predominant intensity value for a region;

comparing the predominant intensity value from the region
with one or more predetermined intensity values asso-
ciated with each intensity classification from the set of
intensity zone classifications; and

assigning the region of the image as being 1n an 1ntensity
zone classification as a result of comparing the predomi-
nant intensity value from the region with each of the one
or more predetermined intensity values.

9. A computer device for finding 1image intensities 1n an

image, comprising:

a processor capable of executing instructions;

a memory containing instructions when executed on the
processor that display an image on a display device
having a range of intensities, identily one or more
regions ol the image according to the intensity values in
cach of the one or more regions, wherein the identifica-
tion further includes instructions to determine a scan
areato locate the one or more regions of the image, move
the scan area over the image to 1dentity clusters of inten-
sity values, apply a step function to the clusters of inten-
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sity values to transform the intensity values to one of the
zone 1ntensity categories to be displayed, and associate
an intensity value with the region based on a statistical
operation using the cluster of intensity values and then
categorize each region as falling into one intensity zone
category Irom a set of intensity zone categories accord-
ing to the intensity value for each region and display the
image on the display device with the regions and corre-
sponding related intensity zone categories highlighted.

10. The computer device of claim 9 wherein the computing
device 1s selected from a set of computing devices including:
a camera, a personal computer, a wireless phone, a terrestrial
phone, a television and a set-top box.

11. The computer device of claim 9 wherein the range of
intensities corresponds to one or more luminance values 1n
the 1mage.

12. The computer device of claim 9 wherein the range of
intensities corresponds to one or more chrominance values 1n
the 1mage.

13. The computer device of claim 9 wherein the display
device 1s selected from a set of display devices including: a
cathode-ray tube (CRT), a plasma screen display, a display
projector, a liquid crystal display (LCD), a wireless phone
display and a camera display.

14. The computer device of claim 9 wherein the instruc-
tions that create the region further comprise instructions that:

perform edge detection to 1dentify shapes 1n the image; and

locate substantially closed shapes and regular geometric
shapes as a result of performing the edge detection.

15. The computer device of claim 9 wherein the statistical
operation 1s selected from a set of statistical operations
including: an average intensity value, a mean intensity value
and an intensity value within a predetermined number of
standard deviations.

16. The computer device of claim 9 wherein the nstruc-
tions that categorize each region further comprise mnstruc-
tions that:

identily a predominant intensity value for a region;

compare the predominant intensity value from the region

with one or more predetermined intensity values asso-
ciated with each intensity classification from the set of
intensity zone classifications; and

assign the region of the image as being in an intensity zone

classification as a result of comparing the predominant
intensity value from the region with each of the one or
more predetermined intensity values.

17. A computer program product for finding image inten-
sities o an 1mage on a computing device, tangibly stored on
a computer readable medium, comprising 1nstructions oper-
able to cause a programmable processor to:

display an 1mage on a display device having a range of

intensities;

identily one or more regions of the image according to the

intensity values 1 each of the one or more regions
wherein the 1dentification further includes instructions
to determine a scan area to locate the one or more regions
of the image, move the scan area over the 1mage to
identily clusters of intensity values, apply a step func-
tion to the clusters of intensity values to transform the
intensity values to one of the zone intensity categories to
be displayed, and associate an intensity value with the
region based on a statistical operation using the cluster
of intensity values;

categorize each region as falling into one intensity zone
category from a set of intensity zone categories accord-
ing to the intensity value for each region; and
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display the image on the display device with the regions
and corresponding related intensity zone categories
highlighted.

18. The computer program product of claim 17 wherein the
computing device 1s selected from a set of computing devices
including: a camera, a personal computer, a wireless

phone, a terrestrial phone, a television and a set-top box.

19. The computer program product of claim 17 wherein the
range of intensities corresponds to one or more luminance
values 1n the 1mage.

20. The computer program product of claim 17 wherein the
range of intensities corresponds to one or more chrominance
values 1n the 1mage.

21. The computer program product of claim 17 wherein the
display device 1s selected from a set of display devices includ-
ing: a cathode-ray tube (CRT), a plasma screen display, a
display projector, a liquid crystal display (LCD), a wireless
phone display and a camera display.

22. The computer program product of claim 17 wherein the
instructions that create the region further includes instruc-
tions that:

perform edge detection to 1dentily shapes in the image; and

locate substantially closed shapes and regular geometric

shapes as a result of performing the edge detection.

23. The computer program product of claim 17 wherein the
statistical operation 1s selected from a set of statistical opera-
tions including: an average intensity value, a mean intensity
value and an 1ntensity value within a predetermined number
ol standard deviations.

24. The computer program product of claim 17 wherein the
instructions that categorize each region further includes
instructions that:

identily a predominant intensity value for a region;

14

compare the predominant intensity value from the region
with one or more predetermined intensity values asso-
ciated with each intensity classification from the set of
intensity zone classifications; and

5 assign the region of the image as being 1n an intensity zone
classification as a result of comparing the predominant
intensity value from the region with each of the one or
more predetermined intensity values.

25. A computer device for finding image intensities in an

10 1mage, comprising:

means for displaying an image on a display device having
a range ol intensities;

means for identifying one or more regions of the image
according to the intensity values in each of the one or

15 more regions wherein the means for identifying further
includes means for determining a scan area to locate the
one or more regions of the image, means for moving the
scan area over the image to 1dentify clusters of intensity
values, means for applying a step function to the clusters

20 of mtensity values to transform the intensity values to
one of the zone 1ntensity categories to be displayed, and
means for associating an intensity value with the region
based on a statistical operation using the cluster of inten-
sity values;

25 means for categorizing each region as falling into one
intensity zone category from a set of intensity zone
categories according to the intensity value for each
region; and

means for displaying the image on the display device with

30 the regions and corresponding related intensity zone

categories highlighted.
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